The fi rst group of basalts marks the transition between subduction-related and intraplate activity, characterized by the interaction of a mantle source with residual slab fl uids, whereas the second group is an expression of a mantle with any subduction signature. Within the second group, the geochemical and isotope variations highlight the involvement of both mid-ocean-ridge basalt (MORB)-like and ocean-island basalt (OIB)-like mantle domains. Overall, the intraplate character of this alkaline association indicates that the mantle wedge, previously metasomatized by slab-derived material, was replaced by the upwelling of subslab mantle. This process is considered to be the consequence of the extension of the hanging-wall Aegean-Anatolian lithosphere, coupled with the subducted African slab, which was stretched and torn. In this interpretation, the track of the alkali basalts would be a useful marker tool of ruptures in the slab.
INTRODUCTION
Alkaline volcanism with intraplate or OIB (ocean-island basalt) affi nity is being identifi ed increasingly more often in subduction-related settings. The genesis of these rocks is a matter of some debate, and many models have been put forward to explain their origin and structural location. These petrogenetic models can be divided into two main groups: in the fi rst group, intraplate magmatism occurring in active margins is considered to be an expression of mantle wedge heterogeneity, sometime facilitated by slab roll-back and/or corner-fl ow dynamics (e.g., Wallace and Carmichael, 1999; de Ignacio et al., 2001; Ferrari et al., 2001; Duggen et al., 2003; Gill et al., 2004) . In the second group, intraplate magmas are regarded as evidence of subslab mantle sources, possibly related to slab windows or to the presence of mantle plumes beneath volcanic arcs (see, e.g., Marquez et al., 1999; D'Orazio et al., 2000; Bell et al., 2004) . Western Anatolia and the Aegean region are key areas for investigating the relationship between subduction-related activity and intraplate-type alkaline volcanism. From the Late Eocene to the Middle Miocene, a widespread calc-alkaline to shoshonitic volcanism developed in this region as a consequence of the subduction of the African plate under the Aegean and Anatolian blocks. During the Late Miocene to Pleistocene, the subduction-related magmatism was followed by an OIB-type volcanism that accompanied the most recent extensional phase in the Anatolian-Aegean region and spread over a relatively wide area (Doglioni et al., 2002) . Within this setting, sequences of igneous products of extremely variable petrogenetic affi nity can be found in restricted areas. In this paper, we review the petrological and geochemical features of the intraplate Late Miocene to Pleistocene volcanism of the Western Anatolia and Aegean areas; new B, Sr, and Nd isotope and trace-element data have been obtained from selected samples in order to better constrain the nature of the mantle sources and discuss the geodynamic framework that led to their activation.
GEOLOGICAL OUTLINES
The Western Anatolia-Aegean area is located on the southern margin of the Eurasian plate. It is characterized by a long and intricate geodynamic history dominated by the protracted subduction of the African plate underneath Eurasia. Present-day subduction is active along the Hellenic and Cyprus trenches, generating a low-dipping (15°-20°) Benioff zone; seismicity has been recorded down to ~200 km (Vannucci et al., 2004) and is characterized by focal mechanisms compatible with horizontal shearing within the slab, and by some downdip compression.
The velocity fi elds of the plates involved in the Western Anatolia-Aegean region were calculated utilizing the National Aeronautics and Space Administration (NASA) database on present global plate movements referenced to the International Terrestrial Reference Frame (ITRF; Hefl in et al., 2001 ); if we assume Africa as a single fi xed plate, the results reveal that Greece is overriding Africa along the Hellenic trench faster than Turkey along the Cyprus arc (Doglioni et al., 2002) . The differential velocity between Greece (~37 mm/yr) and Turkey (~8 mm/yr), which is probably related to differences in the thickness and composition of the subducting African lithosphere, has led to the development of a relatively wide extensional region between the two hanging-wall microplates (Fig. 1) . Overall, the situation that is evolving from the present movement of the plates seems to be consistent with directions of motion dating as far back as the Neogene (Doglioni, 1990) . Furthermore, the differential advance of Greece over Africa requires a left-lateral oblique-lateral sub- Figure 1 . Map of the Eastern Mediterranean region and study area (dashed box). Line with fi lled triangles shows the limit of the convergence boundary between the African plate, and Greece and Anatolia microplates. The margin between Greece and Anatolia is a diffuse extensional region: the dashed line represents an approximate boundary between the two microplates. Solid arrows indicate plate velocities referred to fi xed Africa (from Doglioni et al., 2002) . duction along eastern Greece (Strabo trench), which is possibly generating a tear zone (slab window) between the Hellenic and Cyprus segments of the slab toward the north.
The continuous subduction-collision history of the Aegean area has been accompanied by an extensive subduction-related magmatism that has matched the motion of the converging zone migrating from the Rhodopian region southward to the active volcanic arc. In the northern Rhodopian-Thracian region, magmatic activity with orogenic affi nity developed from the Late Eocene to Late Oligocene (Yanev et al., 1998; Yılmaz et al., 2001) , whereas in Western Anatolia and the central Aegean area, the climax of magmatism took place during the Early-Middle Miocene (Fytikas et al., 1984; Pe-Piper and Piper, 1989; Aldanmaz et al., 2000) .
In Western Anatolia and the central-northern Aegean Sea, the erupted products show a high-K calc-alkaline to shoshonitic affi nity; they are dominated by intermediate-acidic rocks (high-K andesites to dacites), where the less evolved rocks (basalts and basaltic andesites) are rare. Rhyolites and rhyodacites are relatively widespread as domes, lava fl ows, and ignimbritic covers of Early Miocene age (Pe-Piper, 1980; Innocenti et al., 1982a) . The shoshonitic association is generally found in the upper part of the igneous sequence, where scattered ultrapotassic and lamproitic products can also be recognized . During the Late Miocene, a peculiar high-Mg volcanic suite was erupted within a short period clearly distinct from the main magmatic cycle . Lavas similar in age and in petrogenetic affi nity to high-Mg Western Anatolia rocks occur in the central Aegean Sea, and in the islands of Skyros, Samos, and Evia (Pe-Piper, 1991; Pe-Piper and Piper, 1994) . Even though the high-Mg rocks are represented by low-volume scattered occurrences, they still form a narrow E-W belt extending from Eskişehir to Evia in the Anatolian-central Aegean region (Fig. 2) .
Since the Late Miocene, Western Anatolia has been characterized by the emplacement of low-volume Na-alkaline lavas that are scattered over a wide area and range in composition from alkali basalts and basanites to trachybasalts and phonolites (Aldanmaz (star-outcrop location). Alıcı et al., 2002; Akay and Erdogan, 2004; Güleç, 1991; Seyitoglu et al., 1997) . The distribution of these products is shown in Figure 2 . Relatively abundant Late Miocene volcanic activity with mainly shoshonitic and ultrapotassic affi nity occurred in Bodrum (Robert et al., 1992) ; some samples have been considered as alkali basalts (e.g., dikes and lithic fragments in pyroclastites; Pe-Piper and Piper, 2002) , but, because of their high degree of alteration and the presence of pervasive zeolites, they have not been taken into consideration in this paper.
The oldest basaltic activity took place in Urla (11-12 Ma; Borsi et al., 1972) , whereas the most recent and abundant alkaline products are found in the Kula region, where three main phases of activity have been distinguished (Richardson-Bunbury, 1992 . A relatively wide plateau, extending for ~250 km 2 , was built during the fi rst volcanic phase, which started ca. 1.1-1.2 Ma (Westaway et al., 2004) . The subsequent eruptive phases generated cinder cones frequently associated with blocky and a'a lava fl ows.
The most recent activity lasted up to the Holocene, as indicated by the human footprints found in a tuff deposit (Ercan, 1993) .
Scattered occurrences of alkali basalts and trachybasalts can also be found in Thrace (Yılmaz and Polat, 1998) . Alkali basaltic rocks of the central Aegean area occur as low-volume scattered centers with an age span running from the Late Miocene (Samos, Kalogeri, and Patmos) to the Pleistocene (Psathoura) ( Vougioukalakis, 2001 , and references therein), with the exception of the relatively altered basalt from Pirgi (Chios), which yielded a K-Ar age of 16.2 Ma (Pe-Piper et al., 1995) .
INTRAPLATE BASALTS OF WESTERN ANATOLIA AND THE AEGEAN AREA
The Western Anatolia alkaline basalts consist of scarcely evolved rocks (Fig. 3 ) with sodic to moderately potassic affi nity; their Na 2 O/K 2 O ratio ranges between 1 and 2, except for the (Irvine and Baragar, 1971) . B-basalt; TB-trachybasalt; BTA-basaltic trachyandesite; B&T-basanite and tephrite; PT-phonotephrite; WA-Western Anatolia. Large open symbols-data from this work; smaller fi lled symbols-literature data (Borsi et al., 1972; Innocenti et al., 1982a; Fytikas et al., 1984; Barton, 1986, 1987; Güleç, 1991; Robert et al., 1992; Richardson-Bunbury, 1992; Pe-Piper et al., 1995; Yılmaz and Polat, 1998; Aldanmaz et al., 2000; Pe-Piper and Piper, 2001; Alıcı et al., 2002; Aldanmaz, 2002) . Gray fi elds are from Innocenti et al. (2005) . Even if Kula and Biga Peninsula are located in Western Anatolia, samples from these localities have been highlighted. Biga and Kula basanites, which show values up to 3.5 (Fig. 4) . Late Miocene Western Anatolia volcanic rocks are dominated by alkali basalts and trachybasalts. These rocks are moderately undersaturated in silica (nepheline [ne]-normative usually < 5%). In the Middlemost (1975) classifi cation diagram (Fig. 4) , most of these rocks fall in the potassic fi eld close to the dividing line between the Na and K series. Petrographically, the alkali basalts and trachybasalts have porphyritic textures with phenocryst assemblages constituted by Mg-rich olivine (Fo 87-80 ), diopsidic pyroxene (Wo 45-51 , En ) and minor, strongly zoned plagioclase ); the groundmass includes the same phases present as phenocrysts, with the addition of Ti-magnetite and, more rarely, ilmenite, minor sanidine, and/or nepheline in the most undersaturated rocks; interstitial glass occurs frequently.
The Biga basanites exhibit aphyric to weakly porphyritic textures, with dominant olivine (Fo 75-86 ), clinopyroxene, and scattered Ca-rich plagioclase (An 73-95 ) phenocrysts; microcrysts of ilmenite and magnetite, as well as nepheline in the most undersaturated samples, are present (Aldanmaz, 2002) .
The Kula volcanic products consist mainly of relatively primitive rocks (Fig. 3) ; their degree of undersaturation is variable: moderately undersaturated lavas (trachybasalts with ne-normative < 5%) are found mainly in the oldest products, whereas the youngest volcanics are dominated by strongly undersaturated basanites, tephrites, and phonotephrites (nenormative up to 24%). As regards alkali content, the Kula rocks straddle the dividing line between the sodic and potassic associations proposed by Middlemost (1975) (Fig. 4) . The texture of these rocks varies from porphyritic to aphyric. The phenocryst assemblage is made up of Mg-rich olivine, diopsidic clinopyroxene, and amphibole. Olivine is predominant in the trachybasaltic rocks, whereas the clinopyroxene/olivine ratio in the basanites and tephrites is generally >1; amphibole is the most abundant phenocryst phase in the phonotephrites, where scattered labradoritic plagioclase is also observed (Alıcı et al., 2002) . The groundmasses include the same phases present as phenocrysts and Ti-magnetite, variable amounts of glass, and rare feldspathoids (nepheline and, subordinately, leucite). The amphibole is relatively rich in K 2 O (1.4%-2.0%) and TiO 2 (3.3%-5.5%) and can be classifi ed, according to the Leake et al. (1997) nomenclature, as potassian kaersutite or titanian potassian ferroan pargasite (Richardson-Bunbury, 1992) .
The Aegean alkaline lavas consist of poorly evolved nenormative rocks that fall in the fi elds of basalts and trachybasalts ( Fig. 3) , with minor basaltic trachyandesites from Psathoura and Patmos. In the porphyritic alkali basalts (Samos and Chios; Pe-Piper et al., 1995; Robert et al., 1992) , the phenocryst assemblage is characterized by the occurrence of clinopyroxene with a composition ranging from diopside to Ti-augite and zoned Mg-rich olivine (core up to Fo 88 ); zoned plagioclase ( bytownitelabradorite ) is dominant in the trachybasalts (Kalogeri and Patmos), and olivine generally predominates over pyroxene. In the groundmasses, variable amounts of glass are associated with the same phases present as phenocrysts, opaques, and scattered sanidine (Innocenti et al., 1982b; Wyers and Barton, 1987) . Thrace basalts usually display a porphyritic texture with phenocrysts of zoned plagioclase (An 85-55 ), diopside-augite, olivine, and micro pheno crysts of opaques and apatite set in a glass-rich groundmass (Yılmaz and Polat, 1998) .
GEOCHEMICAL AND ISOTOPIC FEATURES
Geochemical and isotope data on selected samples from the study area are reported in Tables 1 and 2 . The Kula rocks display an evolution ranging from relatively primitive lavas (Mg# 70-64, Ni 150-100 ppm, Cr 220-130 ppm) to evolved phonotephrites (Mg# 50-55, Ni and Cr < 10 ppm). The multi-element diagrams (primordial mantle-normalized) are characterized by humped patterns, with positive Ta and Nb anomalies that are comparable with those observed in the OIBs (Fig. 5) . A slightly negative Hf anomaly is present; furthermore, most of the samples exhibit a K-negative spike. The rare earth elements (REE) are strongly fractionated: (La/Yb) N ranges from 14 to 25, and there is light REE (LREE) enrichment (Fig. 5) ; a small negative Eu anomaly is observed in some samples, with (Eu/Eu*) N as low as 0.89 (e.g., sample K 136).
The Biga basalts and basanites have a narrower range of Mg# (57-66) than the Kula samples; the Ni and Cr contents vary between 183 and 58 ppm, and between 279 and 73 ppm, respectively. Despite the difference in age, the Biga and Kula lavas display similar geochemical signatures, as evidenced by the multielement patterns, where the only difference is the more pronounced Rb, K, and Ti negative anomalies in the Biga rocks. The Biga chondrite-normalized REE patterns are fractionated, and (La/Yb) N Figure 4 . K 2 O versus Na 2 O diagram for Western Anatolia (WA) and Aegean basaltic rocks; dividing lines between sodic, potassic, and U-K series are after Middlemost (1975) . Symbols and data sources are as in Figure 3 . WA shoshonitic and U-K fi elds are shown for comparison. 
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Note: Major and trace elements were determined at the Dipartimento di Scienze della Terra, Università di Pisa. Major elements were determined by X-ray fluorescence (ARL 9400 XP+) on glass disks and FeO by titration. Loss-on-ignition (L.O.I.) was measured by gravimetry at 1000 °C after preheating at 110 °C. Trace elements were determined by inductively coupled plasma-mass spectrometry (Fisons PQ2 Plus®). Analytical precision was generally between 2 and 5% relative standard deviation, except for Gd (6%), Tm (7%), Pb and Sc (8%) (D'Orazio, 1995)
* Major and trace element data after Innocenti et al. (2005) . † Major element data from Borsi et al. (1972) . § Major element data from Innocenti et al. (1982b) .
≈ 12-21 largely overlaps the Kula values, whereas the heavy REEs (HREEs) are more fractionated, with a (Sm/Yb) N ratio between 4.7 and 5.8, as opposed to the 3.0-4.9 for the Kula samples. Western Anatolia basalts from other localities display a wide variability of geochemical features (e.g., Mg# 75-53, Ni 270-18 ppm, Cr 490-13 ppm). Their incompatible element patterns differ from the Biga and Kula rocks in that they exhibit a variably pronounced negative anomaly of Ta, Nb, P, and Ti. The Th/Ta ratio, in particular, ranges from 4.6 (IZ 67, Selendi) to 12.7 (IZ 147, Aliaga) ( Fig. 2; Table 1 ). REE patterns for Urla, Foça, Aliaga, and Selendi rocks are generally less fractionated with respect to Kula and Biga rocks: (La/Yb) N varies from 8.2 (T 92, Urla) to 17.3 (IZ 149, Foça). In addition, there is usually also a negative Eu anomaly, where the lowest value of (Eu/Eu*) N is 0.67 (Fig. 5) .
In the Aegean area, the rocks from Kalogeri (Mg# ≈ 70, Ni = 123 ppm, Cr = 377 ppm) and Psathoura (Mg# ≈ 69, Ni = 104 ppm, Cr = 136 ppm) have a trace-element distribution typical of intraplate settings; the REE are moderately fractionated, with (La/Yb) N in the range 7.3-10.7 (Fig. 5) . Samples from Samos (Mg# = 62-67, Ni = 59-74 ppm, Cr = 177-247 ppm; Robert et al., 1992) , Chios (Mg# ≈ 62, Ni = 86 ppm, Cr = 162 ppm; Pe-Piper et al., 1995) , and Patmos (Mg# ≈ 69, Ni = 80 ppm, Cr = 192 ppm; Wyers and Barton, 1987) have relatively high large ion lithophile element (LILE) and low high fi eld strength element (HFSE) abundances, as evidenced also by the values of the Ba/Nb ratio (ranging from 27 to as much as 104) and by the occurrence of a conspicuous negative anomaly of Nb and Ta (Fig. 5) .
The Thracian lavas show a variable degree of evolution (Mg# = 57-74, Ni = 370-70 ppm, Cr = 400-700 ppm), with a predominance of primitive rocks (Yılmaz and Polat, 1998) . These lavas are characterized by relatively elevated concentrations of highly incompatible elements and humped primordial mantlenormalized patterns; the REE are fractionated, with (La/Yb) N values of 11.3-16.5 and (Sm/Yb) N values of 4.7-5.6 (Fig. 5) .
The Sr, Nd, and B isotope data on selected samples from the study area are presented in Table 2 . Our data are plotted in the Sr and Nd isotope diagram in Figure 6 , along with the data for alkali basalts available in the literature; the Western Anatolia calc-alkaline and shoshonite-ultrapotassic association fi eld and the end-member reservoirs of Zindler and Hart (1986) and Hart et al. (1992) are also reported. The Kula, Biga, Kalogeri, and Psathoura rocks fall in the depleted quadrant; the Kula samples in particular show a relatively wide variation ( Sr value of 0.7035 is reported for the Thrace alkaline lavas (Yılmaz and Polat, 1998) .
A representative data set of lead isotope data is available for the Kula rocks, whereas only sporadic data have been published on Aegean basaltic rocks. Nd of 0.511847 ± 7 (2SD), respectively. B isotope compositions were determined following after alkaline fusion with a VG54E mass spectrometer (see Tonarini et al., 2003, for B analytical details Figure 5 . Primitive mantle-normalized incompatible element patterns and CI chondrite-normalized rare earth element (REE) patterns for selected samples from the study area. The patterns of ocean-island basalt (OIB) (Sun and McDonough, 1989 [S&MD '89 in fi gure]) and a Western Anatolia basaltic andesite (IZ 174, Innocenti et al., 2005) are also plotted for comparison. Gray fi elds represent variation ranges for Kula basalts (Alıcı et al., 2002) , Biga Peninsula (Aldanmaz, 2002) , and Thrace (Yılmaz and Polat, 1998) . Normalizing values are after McDonough and Sun (1995). respectively; these data plot above the Northern Hemisphere reference line (Alıcı et al., 2002 Boron isotope ratios have been measured on selected alkali basalts because this element is considered one of the most powerful tools for revealing even small subduction signatures in magma genesis (Leeman, 1996) . Indeed, high δ 11 B values in arc magmas are interpreted as the result of addition of a boron-rich subduction component to the local mantle (Ishikawa and Nakamura, 1994) . The Western Anatolia basalts display consistently negative δ 11 B values, ranging from -12.8‰ (Foça) to -0.8‰ (Biga); a positive correlation can be observed between the B and Nd isotope ratios ( Fig. 7 ; Tonarini et al., 2005) . A corresponding negative correlation exists between the B and Sr isotopes (not shown). New datum obtained for the Psathoura lava (Table 2 ) falls along the same trends.
DISCUSSION
From the Late Miocene onward, the Western Anatolia and Aegean regions were intermittently affected by emissions of lowvolume alkali basalts, temporally distinct from the older orogenic suite. Two different groups of alkali basalts can be distinguished on the basis of their geochemical and isotopic features. The fi rst group (group A) includes Aliaga, Foça, Urla, and the Aegean islands (Samos, Chios, Patmos, and Psathoura) and exhibits a wide variability of both isotopic composition and trace-element distribution, probably as a consequence of a subduction-related component (i.e., LILE and 87 Sr enriched and HFSE depleted) in their genesis. By contrast, the second group (group B), which is composed of the rocks from Kula, Biga, Kalogeri, and Thrace, shows typical intraplate features with no subduction-related imprinting.
In Figure 8 , the ratios between fl uid mobile elements (FME) and Nb (representative of fl uid immobile elements, FIE) are plotted versus Sr and Nd isotope compositions. In the group A rocks, the Rb/Nb and Ba/Nb ratios increase remarkably and are positively and negatively correlated with radiogenic Sr and Nd, respectively. On the whole, the group A rocks are intermediate between group B and U-K and shoshonitic (Sho) products, and they partially overlap the U-K-Sho fi eld (e.g., Figs. 6 and 8) . The geochemical characteristics of the group A rocks could thus be the result of interaction processes between group B magma and: (1) a K-rich magma generated in the mantle wedge previously modifi ed by subduction or (2) fl uids directly derived from a subducted slab. A binary mixing process between a Kula basanite and the less-evolved U-K and Sho samples was modeled to evaluate the role played by melt-melt interaction. The 
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U/ 206 Pb ratio), BSE (bulk silicate earth), EM I and EM II (enriched mantle type 1 and 2), FOZO (focal zone), and PREMA (prevalent mantle) are taken from Zindler and Hart (1986) and Hart et al. (1992) . White symbols-this work; smaller fi lled symbols-literature data (Güleç, 1991; Robert et al., 1992; Aldanmaz et al., 2000; Pe-Piper and Piper, 2001; Alıcı et al., 2002) . The fi eld of Western Anatolia (WA) calc-alkaline (C-A), shoshonitic (Sho) and U-K rocks is taken from Innocenti et al. (2005) . Inset highlights the restricted variations shown by group B rocks. results of the modeling are reported in Figure 9 , which shows how most of the group A samples fall within a fi eld far from the mixing lines. The samples matching the mixing lines are generally located close to the subduction-related end members, indicating that a relatively high proportion of potassic magmas is involved, in contrast to the chemistry of the basaltic rocks, which are characterized by their undersaturated sodic nature (Table 1 ). The proportion of mixing end members also varies notably, if we consider the radiogenic isotopes or FME, or FIE. We can therefore infer that this type of mixing process is not a signifi cant viable mechanism to explain the complex geochemical features of the group A basalts. The B isotopes reveal a continuous decrease with time in δ 11 B from calc-alkaline to U-K rocks (Fig. 7) , followed by the opposite trend in the basaltic rocks, which are characterized by an increase in δ 11 B that is negatively and positively correlated with the Sr and Nd isotope ratios, respectively. The low δ 11 B values found in the U-K rocks have been interpreted as the result of interaction between a mantle wedge and a metasomatizing agent fl uxed by a slab partially depleted in fl uids (residual) . The group A geochemical variations are therefore interpreted as being the result of a deep-sourced fl ux from a dying slab to the group B-like mantle source. The increase in δ 11 B and 143 Nd/ 144 Nd from U-K to intraplate Kula basalts (Fig. 7) indicates a progressive involvement of the group B-like mantle, coupled with the fading-out of the subduction-related metasomatic fl uids.
The group B basalts exhibit geochemical features typical of intraplate products, as inferred from the multi-element patterns and isotopic data. Even a minor contribution of subduction-related material to the group B rocks can be excluded, as evidenced in Figure 8C, Sr, we would expect to fi nd a positive correlation in Figure 8C . The small-scale geochemical heterogeneity observed in these rocks may therefore refl ect source processes and/or shallow contamination. The Kula samples also show a good negative correlation between the Sr and Nd isotope compositions (inset of Fig. 6 ) and exhibit a systematic covariation of incompatible trace-element contents and Sr-Nd isotope ratios. Such behavior strongly suggests that a different degree of partial melting of the same mantle source is unable to explain the observed variations. This is also very clear in Figure 10 , where the Nb/Y ratio is considered to refl ect the degree of partial melting, whereas the Nd isotopic variations are related to mantle source heterogeneity. The Biga and Kalogeri basalts show signifi cantly different values of the Nb/Y ratio, associated with small variations of the Nd isotope composition, thus revealing that different degrees of partial melting of a relatively homogeneous mantle source played a major role in their genesis (see also Aldanmaz, 2002) . In the same diagram, the Kula lavas show relatively large differences in Nd isotope composition (0.51277-0.51299) at comparable Nb/Y values (3-4), indicating a discernible isotope heterogeneity. In Figures 11A and 11B , we report the variations of the Sr and Nd isotope ratios versus 1000/Sr and 1000/Nd, respectively. The trend defi ned by the Kula lavas is the opposite of what we would expect from magmas contaminated by crustal material, which would be characterized by a very high radiogenic Sr content and a 1000/Sr ratio around 3 or 4 (Taylor and Mc Lennan, 1995) . Conversely, the rough correlation observed in these rocks suggests the occurrence of at least two isotopically distinct end members. Alıcı et al., 2002) are signifi cantly lower than the values observed for lavas generated in a HIMU reservoir (Chaffey et al., 1989) .
We conclude that the Kula rocks have been generated by a heterogeneous mantle source; the absence of any interaction with a subduction-related component suggests that this source was not located in the mantle wedge but in a subslab location. It is worth noting that the group B boron isotope composition is almost constant (δ 11 B ≈ −2 ‰), indicating that the subslab mantle source sampled by these rocks retains a boron isotopic ratio similar to, or heavier than, the MORBs (−4 ± 2‰) and very different from those inferred for an intraplate boron source mantle (Chaussidon and Marty, 1995) .
CONCLUSIONS AND GEODYNAMIC IMPLICATIONS
In the Western Anatolia and Aegean area, the alkali basaltic activity is temporally distinct from the widespread orogenic magmatic activity related to the subduction of the African plate beneath the Anatolian and Aegean microplates. These lavas dis- play geochemical and isotopic features indicative of intraplate affi nity; their mantle source is heterogeneous for Sr and Nd, but not for B and Pb isotopes. Overall, the geochemical variations indicate the involvement of both DMM-and OIB-like mantle domains, with no contribution of a HIMU-like mantle component, as stressed by the Pb isotope ratios. The transition between subduction-related and intraplate magmatic activity can be identifi ed in the small-volume scattered alkaline basalts with geochemical features that testify to the interaction of a subslab mantle source with residual slab fl uids. Despite being scattered over a relatively wide area, the outcrops of the alkali basalts show a preferential distribution ranging roughly N-S. The intraplate character of these alkaline lavas implies that the mantle wedge, which had been previously metasomatized by slab-derived material, was replaced by the upwelling of a subslab mantle. This process is considered to be the result of the extension of the hanging-wall Aegean-Anatolian lithosphere, coupled with the subducted African slab (Doglioni et al., 2002) . The distribution of the alkali basalts should therefore correspond to similar breaks in the underlying slab, since they indicate a subslab source. In this interpretation, the track of the alkali basalts would represent a useful marker of ruptures in the slab. The kinematics controlling these ruptures would rely on the differentially faster movement southwestward of the Greek lithosphere with respect to the Cyprus-Anatolia lithosphere. According to this interpretation, the differential motion produced a main "window" in the slab, affecting both the African slab and the hanging-wall plates (Fig. 12) . Within this framework, the age of the alkali basaltic activity should correspond to the age of the rupturing events. The main timeframe of the alkali basalts ranges between 12 and 6 Ma, with local older outcrops (Chios, 16 Ma) and younger ones (Patmos, 4.4 Ma) . This period could correspond to the rupture of the hanging-wall lithosphere into two separate plates (i.e., Greece and Anatolia), and the development of a deep tear in the slab (Fig. 12) , a sort of left-lateral oblique ramp of the slab. Alkali basalts were subsequently emplaced at Psathoura (0.7 Ma), at the westernmost tip of the North Anatolian fault. The Pleistocene basalts of Kula represent the youngest products of the subslab mantle, and we speculate that they indicate a widening of the slab tear, with emplacement located northeastward with respect to the previously thickened crust of the Menderes Massif anticline. Figure 12 . Three-dimensional reconstruction of the Hellenic-Cyprus subduction zone, based on seismological data of Christova and Nikolova (1993) and Vannucci et al. (2004) . Note the shallow dip of the slab that is seismically visible down to ~200 km. The hanging-wall Hellenic and Anatolian-Cyprus lithosphere is omitted. Arrows indicate migration velocity of Cyprus and Hellenic trenches. The faster southwestward migration of the Hellenic front relative to the AnatoliaCyprus front should have generated a tear in the slab, separating it into two segments. This results in a slab window, which allows the sublithospheric mantle to rise up and possibly locally melt to feed the intraplate magmatism. The hanging-wall lithosphere is split into two subplates (Greece and Anatolia), where the plate boundary is widely distributed in the Aegean rift.
